. Fully extruded cruciform is formed on pIR246 but not on control pCNS.
The inverted-repeat carrying plasmid pIR246 or its control pCNS was heat-treated (80˚C, 20 min), digested by T7 endonuclease I (New England BioLabs) at 25˚C for 5 minutes according to the manufacturer's instructions. The digested products were further treated by AseI/NsiI, separated on a sequencing gel (denaturing PAGE) and detected by Southern blotting using strand-specific probes (probes C or F) as described in Materials and Methods. Locations of probes and estimated cutting sites are shown in a schematic drawing. Only on pIR246, T7 endnuclease I introduced four nicks at the bottom of inverted repeat in each direction of dsDNA arms, showing that the cruciform is fully extruded on pIR246. in lane 1 (in the presence of 5 mM MnCl 2 ). In lanes 2-5, the nuclease assays were carried out under the same conditions except that the increasing concentration of MgCl 2 (0.5, 1, 5 and 10 mM) was added into the reaction instead of MnCl 2 . In lanes 6 and 7, the standard nuclease assay was carried out in the presence of both 5 mM MnCl 2 and ZnCl 2 (0.1 or 0.2 mM). Products after 20-minutes incubation were analyzed by denaturing PAGE as described in Materials and Methods.
(B) Standard nuclease assay of SbcCD (10 ng (1.5 nM)) was carried out using [5'-32 P]-HP244 (1.5 nM)
as a substrate in the presence of both 5 mM MnCl 2 and the increasing concentration of MgCl 2 (0, 0.5, 1, 5 and 10 mM). ATP or ATP-γ-S was used as indicated. Products after 20-minutes incubation were analyzed by denaturing PAGE as described in Materials and Methods.
(C) Standard nuclease assay of SbcCD (10 ng (1.5 nM)) was carried out using [5'-32 P]-HP244 (1.5 nM)
as a substrate in the presence of 50 or 100 mM NaCl. Products after 20-minutes incubation were analyzed by denaturing PAGE as described in Materials and Methods. (B) Cleavage sites by SbcCD on a linearlized pCNS observed in Figure 2H . pCNS linearlized by a restriction enzyme (PflMI, AseI, PshAI or NcoI) was used for SbcCD nuclease assay. Estimated cutting sites by SbcCD are indicated as arrows with product size (mer) in a box in the drawing. Note that cleavage sites on one strand were detected using a strand specific probe by Southern blotting analysis (cleavages in a 5'-3' direction was detected by probe C). One end of 40-bp dsDNA was attached to streptavidin beads and the other end was 5'-32 P-labeled ([top-5'-32P]ds40-bio). Nuclease assay of SbcCD (62.45 ng (9.6 nM)) was carried out with this substrate (1.5 nM). As in Figure 5 , products released into the supernatant at 5 or 20 minutes of incubation were analyzed by non-denaturing PAGE with or without heat treatment. Lower: The cleavage products of [5'-32 P]-HP56 (1.5 nM in the standard nuclease assays) using increasing amount of SbcCD (0, 10, 30, 60, 100, 300 and 900 ng (0, 1.5, 4.6, 9.2, 15, 46 and 138 nM, respectively) ). Products after 20 minutes of incubation were analyzed by denaturing PAGE.
(B) Upper; Substrate [5'-32 P]-HP244. Lower: [5'-32 P]-HP244 (1.5 nM) was used as in (A) for nuclease assays with increasing amount of SbcCD (0, 10, 30, 60, 100, 300 and 900 ng (0, 1.5, 4.6, 9.2, 15, 46 and 138 nM, respectively)).
